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Summary
 UK and Ireland classification
EUNIS 2008 A5.151 Glycera lapidum, Thyasira spp. and Amythasidesmacroglossus in offshore gravelly sand
JNCC 2015 SS.SCS.OCS.GlapThyAmy Glycera lapidum, Thyasira spp. and Amythasidesmacroglossus in offshore gravelly sand
JNCC 2004 SS.SCS.OCS.GlapThyAmy Glycera lapidum, Thyasira spp. and Amythasidesmacroglossus in offshore gravelly sand
1997 Biotope
 Description
Offshore (deep) circalittoral habitats with coarse sands and gravel, stone or shell and occasionally
a little silt (<5%) may be characterized by the polychaetes Glycera lapidum and Amythasides
macroglossus with the bivalve Thyasira spp. (particularly Thyasira succisa). Other taxa include
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polychaetes such as Exogone verugera, Notomastus latericeus, Spiophanes kroyeri,Aphelochaeta
marioni (Tharyx marioni) and Lumbrineris gracilis and occasional numbers of the bivalve Timoclea
ovata. This biotope bears some resemblance to the shallow SCS.Glap and also to the circalittoral
and offshore venerid biotopes (SCS.MedLumVen and SMX.PoVen) but differs by the range of
polychaete and bivalve fauna present. This biotope is notable for the presence of the rarely
recorded ampharetid polychaete Amythasides macroglossus and also for the small ear file clam
Limatula subauriculata which is common in some examples of this biotope (JNCC, 2015).
 Depth range
-
 Additional information
-
 Listed By
- none -
 Further information sources
Search on:
 JNCC
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Sensitivity review
 Sensitivity characteristics of the habitat and relevant characteristic species
The biotope description and characterizing species are taken from JNCC (2015). This sedimentary
biotope is characterized by coarse sands and gravel. The biological assemblage is characterized by
the polychaetes Glycera lapidum and Amythasides macroglossus with the bivalve Thyasira spp.
(particularly Thyasira succisa). Other taxa include polychaetes such as Exogone verugera, Notomastus
latericeus, Spiophanes kroyeri, Aphelochaeta marioni (Tharyx marioni) and Lumbrineris gracilis and
occasional numbers of the bivalve Timoclea ovata.
 Resilience and recovery rates of habitat
This biotope may recover from impacts via in-situ repair of damaged individuals, migration of
adults of mobile species such as the mobile polychaetes Glycera lapidum . Adults may also be
transported in the water column following washout from sediments.Storm events may lead to the
displacement of large numbers of individuals.  For immobile species or where depopulation has
occurred over a large area, recovery will depend on recolonization by pelagic larvae.
Longer lived species that may represent a more developed and stable assemblage include the
polychaete  Glycera spp. Glycera are monotelic having a single breeding period towards the end of
their life but may recover through migration and may persist in disturbed sediments through their
ability to burrow (Klawe & Dickie, 1957). Glycera spp. have a high potential rate of recolonization
of sediments, but the relatively slow growth-rate and long lifespan suggests that recovery of
biomass following initial recolonization by post-larvae is likely to take several years (MES,
2010). Following dredging of subtidal sands in summer and autumn to provide material for beach
nourishment in the Bay of Blanes, (north-west Mediterranean sea, Spain) recovery was tracked by
Sardá et al. (2000). Recolonization in the dredged habitats was rapid, with high densities
of Spisula subtruncata , although most of these recruits did not survive
summer. However, Glycera spp. had not recovered within two years (Sardá et al., 2000).
Aphelochaeta marioni can live up to 2-3 years and its lifecycle varies according to environmental
conditions (Rayment, 2007a). In Stonehouse Pool, Plymouth Sound, Aphelochaeta marioni (studied
as Tharyx marioni) spawned in October and November (Gibbs, 1971) whereas in the Wadden Sea,
Netherlands, spawning occurred from May to July (Farke, 1979). Laboratory observation reported
spawning occurring at night, with females that rose up into the water column with their tail end in
the burrow, and shed eggs within a few seconds that sank to form puddles on the sediment (Farke,
1979). Fertilization was not observed, probably because the male does not leave the burrow. The
embryos developed lecithotrophically and hatched in about 10 days (Farke, 1979). The newly
hatched juveniles were ca 0.25 mm in length and immediately dug into the sediment. Where the
sediment depth was not sufficient for digging, the juveniles swam or crawled in search of a suitable
substratum (Farke, 1979). In the laboratory, juvenile mortality was high (ca 10% per month) and
most animals survived for less than a year (Farke, 1979). In the Wadden Sea, the majority of the
cohort reached maturity and spawned at the end of their first year, although, some slower
developers did not spawn until the end of their second year (Farke, 1979). However, the
population of Aphelochaeta marioni in Stonehouse Pool spawned for the first time at the end of
their second year (Gibbs, 1971). There was no evidence of a major post-spawning mortality and it
was suggested that individuals may survive to spawn over several years. Gibbs (1971) found that
the number of eggs laid varied from 24-539 (mean=197) and was correlated with the female's
number of genital segments and, hence, female size and age.
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Morton (2009) noted that despite the wide global distribution of the characterizing venerid
bivalve, Timoclea ovata, little was known about its  anatomy or  basic  biology. This appears to be
the case for many of the other characterizing venerid bivalves and much more information was
available for the polychaete species that occur in this biotope. Two linked factors that may explain
this are the greater research effort in soft sediments with higher mud contents where sampling is
easier than in coarse sediments. Venerid bivalves are also considered to be under-represented in
grab samples (JNCC, 2015), so less is known of their occurrence on ecological and impact
gradients. Venerid bivalves in the biotope reach sexual maturity within two years, spawn at least
once a year and have a pelagic dispersal phase (Guillou & Sauriau, 1985; Dauvin, 1985).  No
information was found concerning number of gametes produced, but the number is likely to be
high as with other bivalves exhibiting planktotrophic development (Olafsson et al., 1994). Dauvin
(1985) reported that Timoclea ovata (studied as Venus ovata) recruitment occurred in July-August
in the Bay of Morlaix. However, the population showed considerable pluriannual variations in
recruitment, which suggests that recruitment is patchy and/or post settlement processes are
highly variable.
The larval development of Thyasira equalis is lecithotrophic and the pelagic stage is very short or
suppressed.  This agrees with the reproduction of other Thyasira sp., and in some cases (e.g.
Thyasira gouldi) no pelagic stage occurs at all  (Thorson 1946, 1950).  This means that larval
dispersal is limited.  If mortality of Thyasira sp. occurs, there would have to be nearby populations
for recovery to occur.  Where some individuals survive, due to the fact that larvae spend little or no
time in the water column, post-settlement survival may be higher, and the population may be able
to recover.  It is also possible that adults could be brought into the area by bed load transport,
enabling colonization.  Sparks-McConkey and Watling (2001) found that a population of Thyasira
flexuosa in Penobscot Bay, Maine recovered rapidly (within 3.5 months) following trawler
disturbance that resulted in a decrease in the population.  Benthic reproduction allows
recolonization of nearby disturbed sediment and leads to rapid recovery where a large proportion
of the population remains to repopulate the habitat. 
A number of studies have tracked recovery of sand and coarse sand
communities following disturbance from fisheries (Gilkinson et al., 2005) and aggregate
extraction (Boyd et al., 2005). The available studies confirm the general trend that, following
severe disturbance, habitats are recolonized rapidly by opportunistic species (Pearson &
Rosenberg, 1978). Experimental deployment of hydraulic clam dredges on a sandy seabed on
Banquereau, on the Scotian Shelf, eastern Canada showed that within 2 years of the impact,
polychaetes and amphipods had increased in abundance after 1 year (Gilklinson et al., 2005). Two
years after dredging, abundances of opportunistic species were generally elevated relative to pre-
dredging levels while communities had become numerically dominated (50-70%) by Spiophanes
bombyx (Gilkinson et al., 2005). Van Dalfsen et al. (2000) found that polychaetes recolonized a
dredged area within 5-10 months (reference from Boyd et al., 2005), with
biomass recovery predicted within 2-4 years. The polychaete are therefore likely to recover
rapidly.
Where impacts also alter the sedimentary habitat, recovery of the biotope will also depend
on recovery of the habitat to the former condition to support the characteristic biological
assemblage. Recovery of sediments will be site-specific and will be influenced by currents, wave
action and sediment availability (Desprez, 2000). Except in areas of mobile sands, the process
tends to be slow (Kenny & Rees, 1996; Desprez, 2000 and references therein).  Boyd et al. (2005)
found that in a site subject to long-term extraction (25 years), extraction scars were still visible
after six years and sediment characteristics were still altered in comparison with reference areas,
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with ongoing effects on the biota.
Resilience assessment. Where resistance is ‘None’ or ‘Low’ and an element of habitat recovery is
required, resilience is assessed as ‘Medium’ (2-10 years), based on evidence from aggregate
recovery studies in similar habitats including Boyd et al. (2005). Where resistance of the
characterizing species is ‘Low’ or ‘Medium’ and the habitat has not been altered, resilience is
assessed as ‘High’ as it is likely that the biotope would be considered representative and hence
recovered after two years although some parameters such as species richness, abundance and
biotopes may be altered . Recovery of the seabed from severe physical disturbances that alter
sediment character may also take up to 10 years or longer (Le Bot et al., 2010), although extraction
of gravel may result in more permanent changes and this will delay recovery.
NB: The resilience and the ability to recover from human induced pressures is a combination of the
environmental conditions of the site, the frequency (repeated disturbances versus a one-off event)
and the intensity of the disturbance. Recovery of impacted populations will always be mediated by
stochastic events and processes acting over different scales including, but not limited to, local
habitat conditions, further impacts and processes such as larval-supply and recruitment between
populations. Full recovery is defined as the return to the state of the habitat that existed prior to
impact. This does not necessarily mean that every component species has returned to its prior
condition, abundance or extent but that the relevant functional components are present and the
habitat is structurally and functionally recognisable as the initial habitat of interest. It should be
noted that the recovery rates are only indicative of the recovery potential. 
 Hydrological Pressures
 Resistance Resilience Sensitivity
Temperature increase
(local)
Medium High Low
Q: High A: Low C: Medium Q: High A: Low C: Medium Q: High A: Low C: Medium
Davenport & Davenport (2005) demonstrated that the limits of thermal tolerance to high and low
temperatures reflect distribution of intertidal macroinvertebrate species. Species that occur
highest on the shore are more tolerant of a wider range of temperatures than species that
occurred low on the shore or subtidally. As subtidal biotopes are less exposed to temperature
fluctuations, the characterizing species may be less able to tolerate temperature fluctuations.
No direct evidence was found to support assessment of this pressure. Very few laboratory studies
have been carried out on the characterizing species and the assessment relies on information on
larvae in the plankton or monitoring of settlement and records of species distribution. Species
from different areas may be acclimated to prevailing conditions and life histories may vary, e.g.
Chamelea gallina longevity varies between populations (Gaspar et al., 2004) as does the longevity of
Amphipholis squamata in different locations and habitats (Emson et al., 1989).
Glycera lapidum is found in the north-eastern Atlantic, Mediterranean, North Sea, Skagerrak and
Kattegat (Marine Species Identification Portal). 
Aphelochaeta marioni is distributed over a wide temperature range. It has been recorded from the
Mediterranean Sea and Indian Ocean (Farke, 1979). Therefore, the species must be capable of
tolerating higher temperatures than it experiences in Northern Europe. For example, Covazzi
Harriague et al. (2007) reported Aphelochate marioni occurring in the Rapallo Harbour (Ligurian
Sea, NW Mediterranean) at 24°C. Furthermore, Aphelochaeta marioni lives infaunally and so is
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likely to be insulated from rapid temperature change. An increase in temperature would be
expected to cause some physiological stress but no mortality. Murina (1997) categorized Polydora
ciliata as a eurythermal species because of its ability to spawn in temperatures ranging from
10.6-19.9°C. This is consistent with a wide distribution in north-west Europe which extends into
the warmer waters of Portugal and Italy (Pardal et al., 1993; Sordino et al., 1989). In the western
Baltic Sea, Gulliksen (1977) recorded high abundances of Polydora ciliata in temperatures of 7.5 to
11.5°C and in Whitstable in Kent, where sea temperatures varied between 0.5 and 17°C (Dorsett,
1961). Growth rates may increase if temperature rises. For example at Whitstable in Kent, Dorsett
(1961) found that a rapid increase in growth of Polydora ciliata coincided with the rising
temperature of the seawater during March.
The characterizing bivalve Timoclea ovata has a wide distribution from northern Norway and
Iceland south to west Africa.  It is also recorded from the Canary Islands, the Azores
and the Mediterranean and Black Sea (Morton, 2009). Goodallia triangularis also has a widespread
distribution in the Atlantic coasts of Europe to the Mediterranean and north-western Africa
(Giribet & Peňas, 1999). Polychaetes and other species associated with the biotope may also have
wide global distributions. Mediomastus fragilis has been recorded throughout the British Isles
(NBN, 2015) and in the Mediterranean (Serrano et al., 2011). 
Sensitivity assessment. Little evidence was available to assess this pressure.  Assemblages in fine
sands that contain many of the characterizing species occur in the Mediterranean (see resilience
section Sardá et al., 1999; Sardá et al., 2000), where temperatures are higher than experienced in
the UK. It is considered likely, therefore, that a chronic change in temperature at the pressure
benchmark would be tolerated by species with a wide distribution or that some species or groups
of species would be resistant. An acute change may exceed thermal tolerances or lead to spawning
or other biological effects. These effects may be sub-lethal or result in the removal of only a
proportion of less tolerant species. Biotope resistance is therefore assessed as ‘Medium’ and
resilience is assessed as ‘High’. Biotope sensitivity is therefore assessed as ‘Low’. 
Temperature decrease
(local)
Medium High Low
Q: High A: Medium C: Medium Q: High A: Low C: Medium Q: High A: Low C: Medium
Davenport & Davenport (2005) demonstrated that the limits of thermal tolerance to high and low
temperatures reflect the distribution of intertidal macroinvertebrate species. Species that occur
highest on the shore are more tolerant of a wider range of temperatures than species that
occurred low on the shore or subtidally. As subtidal biotopes are less exposed to temperature
fluctuations the characterizing species may be less able to tolerate temperature fluctuations.
The characterizing bivalve Timoclea ovata has a wide distribution from northern Norway and
Iceland south to west Africa.  It is also recorded from the Canary Islands, the Azores
and the Mediterranean and Black Sea (Morton, 2009). Goodallia triangularis also has a widespread
distribution in the Atlantic coasts of Europe to the Mediterranean and north-western Africa
(Giribet & Peňas, 1999). Polychaetes and other species associated with the biotope may also have
wide global distributions. Mediomastus fragilis has been recorded throughout the British Isles
(NBN, 2015) and in the Mediterranean (Serrano et al., 2011). Glycera lapidum is found in the north-
eastern Atlantic, Mediterranean, North Sea, Skagerrak and Kattegat (Marine Species Identification
Portal). 
Aphelochaeta marioni is distributed over a wide temperature range. It has been recorded from the
western Baltic Sea, South Atlantic Ocean and North Sea (Farke, 1979). Therefore the species must
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be capable of tolerating low temperatures. Aphelochaeta marioni lives buried in sediment and is
therefore well insulated from decreases in temperature. In the Wadden Sea, the population was
apparently unaffected by a short period of severe frost in I973 (Farke, 1979). Kędra et al. (2010)
reported Aphelochaete marioni occurring in the Svalbard Archipelago where temperatures below
zero may be experienced in the winter. A decrease in temperature would be likely to cause some
physiological stress but no mortality.
Long‐term analysis of the North Sea pelagic system has identified yearly variations in larval
abundance of Echinodermata, Arthropoda, and Mollusca larvae that correlate with sea surface
temperatures. Larvae of benthic echinoderms and decapod crustaceans increased after the mid‐
1980s, coincident with a rise in North Sea sea surface temperature, whereas bivalve larvae
underwent a reduction (Kirby et al., 2008). A decrease in temperature may alter larval supply and
in the long-term, and over large spatial scales, may result in changes in community composition.
Sensitivity assessment. Many of the characterizing species are found in more northern waters
than the UK and may be adapted to colder temperatures. Plankton studies suggest that colder
waters may favour bivalve larvae. An acute change may exceed thermal tolerances or lead to
spawning or other biological effects. These effects may be sub-lethal or remove only a proportion
of less tolerant species. Biotope resistance is therefore assessed as ‘Medium’ and resilience is
assessed as ‘High’. Biotope sensitivity is therefore assessed as ‘Low’. 
Salinity increase (local) Low Medium Medium
Q: Low A: NR C: NR Q: High A: Low C: Medium Q: High A: Low C: Low
This biotope occurs in full salinity. No directly relevant evidence was found to assess this pressure.
A study from the Canary Islands indicates that exposure to high salinity effluents (47- 50 psu) from
desalination plants alter the structure of biological assemblages, reducing species richness and
abundance (Riera et al., 2012). Bivalves and amphipods appear to be less tolerant of increased
salinity than polychaetes and were largely absent at the point of discharge. Polychaetes, including
species or genera that occur in this biotope, such as Glycera spp. and Lumbrineris sp., were present
at the discharge point (Riera et al., 2012).
Populations of Aphelochaeta marioni inhabit the open coast where seawater is at full salinity.
Covazzi Harriague et al. (2007) reported Aphelochate marioni in the Rapallo Harbour (Ligurian Sea,
NW Mediterranean) at salinities above 38 psu. Farke (1979) studied the effects of changing
salinity on Aphelochaeta marioni (studied as Tharyx marioni) in a microsystem in the laboratory.
Over several weeks, the salinity in the microsystem was increased from 25-40 psu and no adverse
reaction was noted. However, when individuals were removed from the sediment and displaced to
a new habitat, they only dug into their new substratum if the salinities in the two habitats were
similar. If the salinities differed by 3-5 psu, the worms carried out random digging movements,
failed to penetrate the sediment and died at the substratum surface after a few hours. This would
suggest that Aphelochaeta marioni can tolerate salinity changes when living infaunally but may not
resist an increase in salinity when removed from its habitat.
Sensitivity assessment. High saline effluents alter the structure of biological assemblages.
Polychaete species may be more tolerant than bivalves so that an increase in salinity may lead to a
shift in community composition. Biotope resistance is therefore assessed as ‘Low’ and resilience as
‘Medium’, as bivalve recovery may depend on episodic recruitment. Biotope sensitivity is assessed
as ‘Medium’.
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Salinity decrease (local) Low Medium Medium
Q: High A: Medium C: Medium Q: High A: Low C: Medium Q: High A: Low C: Medium
Aphelochaeta marioni thrives in estuaries and is therefore likely to be tolerant of decreases in
salinity. It has been recorded from brackish inland waters in the Southern Netherlands with a
salinity of 16 psu, but not in areas permanently exposed to lower salinities (Wolff, 1973). However,
it also penetrates into areas exposed to salinities as low as 4 psu for short periods at low tide when
freshwater discharge from rivers is high (Farke, 1979). In the Severn Estuary, Aphelochaeta marioni
(studied as Tharyx marioni) characterized the faunal assemblage of very poorly oxygenated, poorly
sorted mud with relatively high interstitial salinity (Broom et al., 1991).
Sensitivity assessment.  A reduction in salinity may result in changes in biotope composition as
some sensitive species are lost and replaced by typical estuarine species more tolerant of the
changed conditions, such as Nephtys cirrosa, Limecola balthica, and Bathyporeia spp. so that the
biotope may be reclassified as SS.SSa.SSaVS.NcirLim. Biotope resistance is therefore assessed as
‘Low’ and resilience as ‘Medium’, as bivalve recovery may depend on episodic recruitment. Biotope
sensitivity is assessed as ‘Medium’.
Water flow (tidal
current) changes (local)
High High Not sensitive
Q: Low A: NR C: NR Q: High A: High C: High Q: Low A: Low C: Low
Sands are less cohesive than mud sediments and a change in water flow at the pressure benchmark
may alter sediment transport patterns within the biotope. Hjulström (1939) concluded that fine
sand (particle diameter of 0.3-0.6 mm) was easiest to erode and required a mean velocity of 0.2
m/s. Erosion and deposition of particles greater than 0.5 mm require a velocity >0.2 m/s to alter
the habitat. The topography of this habitat is shaped by currents and wave action that influence
the formation of ripples in the sediment. Specific fauna may be associated with troughs and crests
of these bedforms and may form following an increase in water flow, or disappear following a
reduction in flow.
Many of the species occur in a range of sediment types, which, given the link between
hydrodynamics and sediment type, suggests that these species are not sensitive to changes in
water flow at the pressure benchmark. Timoclea ovata occur in muddy sands in areas that are
sheltered and where fine sediments are deposited. Glycera spp. are found in areas with strong tidal
streams where sediments are mobile (Roche et al., 2007) and in extremely sheltered areas (Connor
et al., 2004). 
Aphelochaeta marioni has been recorded in the Wadden Sea with flow rates up to 0.45 m/s
(Compton et al., 2013), and in the Westerscheld estuary (SW Netherlands) where spring current
velocities vary between 0.1-0.58 m/s (Van Colen et al., 2010a). 
Sensitivity assessment. This biotope occurs in areas subject to moderately strong water flows and
these are a key factor maintaining the clean sand habitat. Changes in water flow may alter the
topography of the habitat and may cause some shifts in abundance. However, a change at the
pressure benchmark (increase or decrease)  is unlikely to affect biotopes that occur in mid-range
flows and biotope sensitivity is therefore assessed as ‘High’ and resilience is assessed as ‘High’, so
the biotope is considered to be ‘Not sensitive’.
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Emergence regime
changes
Not relevant (NR) Not relevant (NR) Not relevant (NR)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
Changes in emergence are 'Not relevant' to this biotope which is restricted to fully subtidal
habitats. 
Wave exposure changes
(local)
High High Not sensitive
Q: Low A: NR C: NR Q: High A: High C: High Q: Low A: NR C: NR
As this biotope occurs in infralittoral habitats, it is not directly exposed to the action of breaking
waves. Associated polychaete species that burrow are protected within the sediment but the
characterizing bivalves would be exposed to oscillatory water flows at the seabed. They and other
associated species may be indirectly affected by changes in water movement where these impact
the supply of food or larvae or other processes. No specific evidence was found to assess this
pressure. 
Sensitivity assessment. Based on lack of exposure, the biotope is assessed as having ‘High’
resistance and by default ‘High’ resilience to a change in significant wave height at the pressure
benchmark. The biotope is therefore classed as ‘Not sensitive’.
 Chemical Pressures
 Resistance Resilience Sensitivity
Transition elements &
organo-metal
contamination
Not Assessed (NA) Not assessed (NA) Not assessed (NA)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
This pressure is Not assessed but evidence is presented where available.
Aphelochaeta marioni is tolerant of heavy metal contamination occurring in the heavily polluted
Restronguet Creek (Bryan & Gibbs, 1983) and it is also an accumulator of arsenic (Gibbs et al.,
1983). Polydora ciliata occurs in an area of the southern North Sea polluted by heavy metals but
was absent from sediments with very high heavy metal levels (Diaz-Castaneda et al., 1989).
Hydrocarbon & PAH
contamination
Not Assessed (NA) Not assessed (NA) Not assessed (NA)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
This pressure is Not assessed but evidence is presented where available.
Suchanek (1993) reviewed the effects of oil on bivalves. Generally, contact with oil causes an
increase in energy expenditure and a decrease in feeding rate, resulting in less energy available for
growth and reproduction. Sublethal concentrations of hydrocarbons also reduce byssal thread
production (thus weakening attachment) and infaunal burrowing rates. Conan (1982) investigated
the long-term effects of the Amoco Cadiz oil spill at St Efflam beach in France. It was estimated that
the delayed mortality effects on sand and mud biotas were 1.4 times as large as the immediate
effects. Fabulina fabula (studied as Tellina fabula) started to disappear from the intertidal zone a few
months after the spill and from then on was restricted to subtidal levels. In the following 2 years,
recruitment of Fabulina fabula was very much reduced. The author commented that, in the long-
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term, the biotas most severely affected by oil spills are low energy sandy and muddy shores, bays
and estuaries. In such places, populations of species with long and short-term life expectancies (e.g.
Fabulina fabula, Echinocardium cordatum and Ampelisca sp.) either vanished or displayed long-term
decline following the Amoco Cadiz oil spill. Polychaetes, however, including Nephtys hombergii,
cirratulids and capitellids were largely unaffected. Prior to the spill, Aphelochaeta marioni (studied
as Tharyx marioni) was present in very low numbers in the Bay of Morlaix, western English Channel.
Following the spill, the level of hydrocarbons in the sediment increased from 10 mg/kg dry
sediment to 1443 mg/kg dry sediment 6 months afterwards. In the same period, Aphelochaeta
marioni increased in abundance to a mean of 76 individuals/m2, which placed it among the top five
dominant species in the faunal assemblage. It was suggested that the population explosion
occurred due to the increased food availability because of accumulation of organic matter
resulting from high mortality of browsers. Six years later, abundance of Aphelochaeta marioni began
to fall away again, accompanied by gradual decontamination of the sediments.
Other studies support the conclusion that polychaetes are generally a tolerant taxa. Hiscock et al.
(2004, 2005 from Levell et al., 1989) described Glycera spp. as a very tolerant taxa, found in
enhanced abundances in the transitional zone along hydrocarbon contamination gradients
surrounding oil platforms. Diaz-Castaneda et al. (1989) looked at colonization of defaunated and
polluted sediments in Dunkerque harbour. The sediment was polluted with both heavy metals and
oil. Capitella capitata was generally the first polychaete to colonize the polluted sediment. Spio
filicornis took between 7 weeks and 3 months to appear in the sediment, suggesting it is tolerant of
oil pollution.
Synthetic compound
contamination
Not Assessed (NA) Not assessed (NA) Not assessed (NA)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
This pressure is Not assessed but evidence is presented where available.
There is little evidence directly relating to the effects of synthetic chemicals on Aphelochaeta
marioni. Waldock et al. (1999) reported that the species diversity of polychaete infauna, including
Aphelochaeta marioni, in the Crouch estuary increased in the three years after the use of TBT was
banned within the estuary, suggesting that TBT had suppressed their abundance previously.
The anti-parasite compound ivermectin is highly toxic to benthic polychaetes and crustaceans
(Black et al., 1997; Collier & Pinn, 1998; Grant & Briggs, 1998, cited in Wildling & Hughes, 2010).
OSPAR (2000) stated that, at that time, ivermectin was not licensed for use in mariculture but was
incorporated into the feed as a treatment against sea lice at some farms. Ivermectin has the
potential to persist in sediments, particularly fine-grained sediments at sheltered sites. Data from
a farm in Galway, Ireland indicated that Ivermectin was detectable in sediments adjacent to the
farm at concentrations up to 6.8 μm/kg and to a depth of 9 cm (reported in OSPAR, 2000). Infaunal
polychaetes have been affected by deposition rates of 78-780 mg ivermectin/m2.
Radionuclide
contamination
No evidence (NEv) No evidence (NEv) No evidence (NEv)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
No evidence was found to support an assessment at the pressure benchmark. Following the
Fukushima Dai-ichi nuclear power plant accident in August 2013, radioactive cesium
concentrations in invertebrates collected from the seabed were assessed. Concentrations in
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bivalves and gastropods were lower than in polychaetes (Sohtome et al., 2014). The data does not
indicate that there were mortalities.
Introduction of other
substances
Not Assessed (NA) Not assessed (NA) Not assessed (NA)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
This pressure is Not assessed.
De-oxygenation Medium High Low
Q: High A: High C: NR Q: High A: Low C: Medium Q: High A: Low C: Low
Riedel et al. (2012) assessed the response of benthic macrofauna to hypoxia advancing to anoxia in
the Mediterranean. The hypoxic and anoxic conditions were created for 3-4 days in a box that
enclosed in-situ sediments. In general, molluscs were more resistant than polychaetes, with 90%
surviving hypoxia and anoxia, whereas only 10% of polychaetes survived. Exposed individual
Timoclea ovata and Tellina serrata survived the experiment but the exposed Glycera spp. died. In
general epifauna were more sensitive than infauna, mobile species more sensitive than sedentary
species and predatory species more sensitive than suspension and deposit feeders. The test
conditions did not lead to the production of hydrogen sulphide, which may have reduced
mortalities compared to some observations.
Further evidence of sensitivity was available for some of the polychaete species associated with
this biotope. Rabalais et al. (2001) observed that hypoxic conditions in the north coast of the Gulf
of Mexico (oxygen concentrations from 1.5 to 1 mg/L (1 to 0.7 ml/l)) led to the emergence of 
Lumbrineris sp. from the substrate, which then lied motionless on the surface. Glycera alba was
found to be able to tolerate periods of anoxia resulting from inputs of organic rich material from a
wood pulp and paper mill in Loch Eil (Scotland) (Blackstock & Barnes, 1982). Nierman et al. (1990)
reported changes in a fine sand community in the German Bight, in an area with regular seasonal
hypoxia. In 1983, oxygen levels were exceptionally low (<3 mg O2/l) in large areas and <1mg O2/l in
some areas. Species richness decreased by 30-50% and overall biomass fell. Owenia fusiformis were
significantly reduced in abundance by the hypoxia and Spiophanes bombyx was found in small
numbers at some, but not all areas, during the period of hypoxia. Once oxygen levels returned to
normal, Spiophanes bombyx increased in abundance; the evidence suggests that at least some
individuals would survive hypoxic conditions.
Connor et al. (1997a) described sediments in which Aphelochaeta marioni is commonly found as
usually with a "black anoxic layer close to the sediment surface". Broom et al. (1991) recorded that
Aphelochaeta marioni (studied as Tharyx marioni) characterized the faunal assemblage of very
poorly oxygenated mud in the Severn Estuary. They found Aphelochaeta marioni to be dominant
where the redox potential at 4 cm sediment depth was 56 mV and, therefore, concluded that the
species was tolerant of very low oxygen tensions. It is likely that feeding, growth and reproduction
would be impaired under sustained low oxygen conditions.
Dando & Spiro (1993) found that numbers of the
congeners Thyasira equalis and Thyasira sarsi decreased rapidly following the de-oxygenation of
bottom water in the deep basin of Gullmar fjord in 1979-80.
Sensitivity assessment. Riedel et al. (2012) provide evidence on general sensitivity trends. The
characterizing bivalves are likely to survive hypoxia at the pressure benchmark, although the
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polychaetes present, particularly the mobile predatory species such as Glycera and Nephtys, may be
less tolerant. Biotope resistance is assessed as ‘Medium’ and resilience as ‘High’ based on
migration, water transport of adults and recolonization by pelagic larvae. Biotope sensitivity is
assessed as ‘Low’.
Nutrient enrichment High High Not sensitive
Q: Low A: NR C: NR Q: High A: High C: High Q: Low A: Low C: Low
This pressure relates to increased levels of nitrogen, phosphorus and silicon in the marine
environment compared to background concentrations. The pressure benchmark is set at
compliance with Water Framework Directive (WFD) criteria for good status, based on nitrogen
concentration (UKTAG, 2014).  
The bivalves, polychaetes and other associated invertebrate species are unlikely to be directly
affected by changes in nutrient enrichment. 
Sensitivity assessment. As this biotope is structured by the sediments and water flow rather than
nutrient enrichment and is not characterized by macroalgae, the biotope is considered to have
‘High’ resistance to this pressure and ‘High’ resilience, (by default) and is assessed as ‘Not
sensitive’.
Organic enrichment High High Not sensitive
Q: High A: Medium C: High Q: High A: High C: High Q: High A: Medium C: High
The biotope occurs in areas experiencing frequent sediment disturbance, which leads to particle
sorting, so in-situ primary production is likely to be restricted to microphytobenthos and some
macroalgae. An input of organic matter would provide a food subsidy to the deposit feeding
polychaetes.
Borja et al. (2000) and Gittenberger & Van Loon (2011) assigned Glycera
alba, Glycera lapidum and Spiophanes bombyx to their AMBI Group III, defined as: ‘Species tolerant
to excess organic matter enrichment. These species may occur under normal conditions, but their
populations are stimulated by organic enrichment (slight unbalance situations)’.
Sensitivity assessment.  At the pressure benchmark, organic inputs are likely to represent a food
subsidy for the associated deposit feeding species and are unlikely to significantly affect the
structure of the biological assemblage or impact the physical habitat. Biotope sensitivity is
therefore assessed as ‘High’ and resilience as ‘High’ (by default), and the biotope is therefore
considered to be ‘Not Sensitive’.
 Physical Pressures
 Resistance Resilience Sensitivity
Physical loss (to land or
freshwater habitat)
None Very Low High
Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High
All marine habitats and benthic species are considered to have a resistance of ‘None’ to this
pressure and to be unable to recover from a permanent loss of habitat (resilience is ‘Very
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Low’). Sensitivity within the direct spatial footprint of this pressure is therefore ‘High’. Although no
specific evidence is described, confidence in this assessment is ‘High’ due to the incontrovertible
nature of this pressure.
Physical change (to
another seabed type)
None Very Low High
Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High
The biotope is characterized by the sedimentary habitat (JNCC, 2015), so a change to an artificial
or rock substratum would alter the character of the biotope leading to reclassification and the loss
of the sedimentary community including the characterizing polychaetes and bivalves  that live
buried within the sediment.
Sensitivity assessment. Based on the loss of the biotope, resistance is assessed as ‘None’, recovery
is assessed as ‘Very Low’ (as the change at the pressure benchmark is permanent), and sensitivity is
assessed as ‘High’.
Physical change (to
another sediment type)
Low Very Low High
Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High
This biotope is found in  coarse sand and gravelly sand (JNCC, 2015). The change referred to at the
pressure benchmark is a change in sediment classification (based on Long, 2006) rather than a
change in the finer-scale original Folk categories (Folk, 1954).  For coarse sediments, resistance is
assessed based on a change to either mixed sediments or mud and sandy muds. 
Sediment type is a key factor structuring the biological assemblage present in the biotope. Surveys
over sediment gradients and before-and-after impact studies from aggregate extraction sites
where sediments have been altered indicate patterns in change. The biotope classification (JNCC,
2015) provides information on the sediment types where biotopes are found and indicate likely
patterns in change if the sediment were to alter.  Long-term alteration of sediment type to finer
more unstable sediments was observed six years after aggregate dredging at moderate energy
sites (Boyd et al., 2005). The on-going sediment instability was reflected in a biological assemblage
composed largely of juveniles (Boyd et al., 2005).
Differences in biotope assemblages in areas of different sediment type are likely to be driven by
pre and post recruitment processes. Sediment selectivity by larvae will influence levels of
settlement and distribution patterns. Snelgrove et al. (1999) demonstrated that Spisula solidissima,
selected coarse sand over muddy sand, and capitellid polychaetes selected muddy sand over
coarse sand, regardless of site. Both larvae selected sediments typical of adult habitats, however,
some species were nonselective (Snelgrove et al., 1999) and presumably in unfavourable habitats
post recruitment, mortality will result for species that occur in a restricted range of habitats. Some
species may, however, be present in a range of sediments. Post-settlement migration and
selectivity also occurred on small scales (Snelgrove et al., 1999).
Desprez (2000) found that a change of habitat to fine sands from coarse sands and gravels (from
deposition of screened sand following aggregate extraction) changed the biological communities
present. Tellina pygmaea and Nephtys cirrosa dominated the fine sand community. Dominant
species of coarse sands, Echinocyamus pusillus and Amphipholis squamata, were poorly represented 
and the characteristic species of gravels and shingles were absent (Desprez, 2000).
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Sensitivity assessment.  A change to finer, muddy and mixed sediments is likely to reduce the
abundance of Tellina spp., venerid bivalves and other bivalves such as Spisula solida, and favour
polychaetes. Such changes would lead to biotope reclassification. Biotope resistance is, therefore,
assessed as ‘Low’ (as some species may remain), biotope resilience is assessed as ‘Very low (the
pressure is a permanent change), and biotope sensitivity is assessed as ‘High’.
Habitat structure
changes - removal of
substratum (extraction)
None Medium Medium
Q: High A: High C: High Q: High A: High C: Medium Q: High A: High C: Medium
A number of studies assess the impacts of aggregate extraction on sand and gravel habitats.
 Recovery of sediments will be site-specific and will be influenced by currents, wave action and
sediment availability (Desprez, 2000). Except in areas of mobile sands, the process tends to be
slow (Kenny & Rees, 1996; Desprez, 2000 and references therein). Boyd et al. (2005) found that in
a site subject to long-term extraction (25 years), extraction scars were still visible after six years
and sediment characteristics were still altered in comparison with reference areas with ongoing
effects on the biota. The strongest currents are unable to transport gravel. A further implication of
the formation of these depressions is a local drop in current strength associated with the increased
water depth, resulting in deposition of finer sediments than those of the surrounding substrate
(Desprez et al., 2000 and references therein). See the 'physical change pressure' for assessment.
Sensitivity assessment. Resistance is assessed as ‘None’ as extraction of the sediment swill
remove the characterizing and associated species present. Resilience is assessed as ‘Medium’ as
some species may require longer than two years to re-establish (see resilience section) and
sediments may need to recover (where exposed layers are different). Biotope sensitivity is
therefore assessed as ‘Medium’.
Abrasion/disturbance of
the surface of the
substratum or seabed
Medium High Low
Q: High A: High C: NR Q: High A: Medium C: High Q: High A: Medium C: Low
Comparative studies between disturbed and undisturbed areas indicate that abrasion and
disturbance from bottom trawling on coarse gravels and sands reduce abundance of organisms,
biomass and species diversity (Collie et al., 1997). Undisturbed sites contain more calcareous tube
worms, bryozoans and hydroids and small fragile polychaetes and brittle stars. Venerid bivalves,
such as the characterizing species Timoclea ovata, live close to the surface (Morton, 2009) and a
proportion of the population may be damaged by abrasion. Burrowing species such as Glycera
lapidum and Lumbrineris gracilis may be unaffected by surface abrasion. The congener Lumbrineris
latreilli was characterized as AMBI Fisheries Review Group III-Species insensitive to fisheries in
which the bottom is disturbed. Their populations do not show a significant decline or increase
(Gittenberger & Van Loon, 2011).  
De Biasi & Pacciardi (2008) compared macrobenthic communities in a commercial fishing ground
exploited by otter trawling with an area closed to fishing for over 10 years in the Adriatic Sea. The
authors found that polychaetes, including Aphelochaeta spp. were among the species dominating
the disturbed areas, which is likely to result from the ability of the species to recolonize disturbed
areas rapidly, rather than indicate that the polychaetes are resistant to disturbance of the seabed
surface.
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Sensitivity assessment. Abrasion may damage a proportion of the characterizing species, biotope
resistance is therefore assessed as ‘Medium’. Resilience is assessed as ‘High’ as opportunistic
species are likely to recruit rapidly and some damaged characterizing species may recover or
recolonize. Biotope sensitivity is assessed as ‘Low’.
Penetration or
disturbance of the
substratum subsurface
Medium High Low
Q: High A: High C: Medium Q: High A: High C: High Q: High A: High C: Medium
Comparative studies between disturbed and undisturbed areas indicate that abrasion and
disturbance from bottom trawling on coarse gravels and sands, reduce abundance of organisms,
biomass and species diversity (Collie et al., 1997). Undisturbed sites contain more calcareous tube
worms, bryozoans and hydroids and small fragile polychaetes and brittlestars.
Gilkinson et al. (1998) simulated the physical interaction of otter trawl doors with the seabed in a
laboratory test tank using a full-scale otter trawl door model. Between 58% and 70% of the
bivalves in the scour path that were originally buried were completely or partially exposed at the
test bed surface. However, only two out of a total of 42 specimens showed major damage. The
pressure wave associated with the otter door pushes small bivalves out of the way without
damaging them. Where species can rapidly burrow and reposition (typically within species
occurring in unstable habitats) before predation mortality rates will be relatively low. Ball et al.
(2000) reported on the short-term effects of fishing on benthos from a mud patch in the
northwestern part of the Irish Sea investigated in 1994–1996 by means of samples taken both
before and shortly after (ca. 24 hr) fishing activity. The direct mortality (percentage of initial
density) of Thyasira flexuosa was estimated as 0-28%, based on samples taken with a Day grab
before and 24 hours after trawling (Ball et al., 2000).  
Capasso et al. (2010) compared benthic survey datasets from 1895 and 2007 for an area in the
English Channel. Although methodological differences limit direct comparison, the datasets appear
to show that large, fragile urchin species including Echinus esculentus, Spatangus purpureus and
Psammechinus miliaris and larger bivalves had decreased in abundance. Small, mobile species,
including Timoclea ovata appeared to have increased (Capasso et al., 2010). 
These results are supported by experiments in shallow wave disturbed areas using a toothed, clam
dredge that found that some polychaete taxa without external protection and with a carnivorous
feeding mode were enhanced by fishing. Nephtys sp. were one of these species; large increases in
abundance in samples were detected post dredging and persisting over 90 days. The passage of the
dredge across the sediment floor will have killed or injured some organisms that will then be
exposed to potential predators/scavengers (Frid et al., 2000; Veale et al., 2000), providing a food
source to mobile scavengers including these species. The persistence of disturbance will benefit
these, increasing their abundance (Frid et al., 2000).
Sensitivity assessment. The trawling studies and the comparative study by Capasso et al. (2010)
suggest that the biological assemblage present in this biotope is characterized by species that are
relatively tolerant of penetration and disturbance of the sediments. Either species are robust or
buried within sediments or are adapted to habitats with frequent disturbance (natural or
anthropogenic) and recover quickly. The results suggest that a reduction in physical disturbance
may lead to the development of a community with larger, more fragile species including large
bivalves. Biotope resistance is assessed as ‘Medium’ as some species will be displaced and may be
predated or injured and killed. Biotope resilience is assessed as ‘High’ as most species will recover
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rapidly and biotope sensitivity is therefore assessed as ‘Low’.
Changes in suspended
solids (water clarity)
High High Not sensitive
Q: Low A: NR C: NR Q: High A: High C: High Q: Low A: Low C: Low
A change in turbidity at the pressure benchmark is assessed as an increase from intermediate
10-100 mg/l to medium (100-300 mg/l) and a change to clear (<10 mg/l). 
Venerid bivalves are active suspension feeders, trapping food particles on their gill filaments
(ctenidia). An increase in suspended sediment is, therefore, likely to affect both feeding and
respiration by potentially clogging the ctenidia. The characterizing species Timoclea ovata,
generally occurs in areas with low suspended solids and has ‘tiny palps’ and a short, narrow, mid-
gut, as there is little need for particle sorting (Morton, 2009). This suggests this species may have
difficulty sorting organic materials in high levels of suspended sediment. As Thyasira flexuosa are
buried within the sediment and are fed by symbiotic bacteria they are considered insensitive to a
change in suspended solids.  
Changes in turbidity and seston are not predicted to directly affect  Glycera spp. and Lumbrineris
gracilis which live within sediments.Aphelochaeta marioni lives infaunally and is a surface deposit
feeder (Rayment, 2007a), therefore relying on a supply of nutrients at the sediment surface. An
increased rate of siltation may result in an increase in food availability and therefore growth and
reproduction of Aphelochaeta marioni. However, food availability would only increase if the
additional suspended sediment contained a significant proportion of organic matter and the
population would only be enhanced if food was previously limiting. A decrease in the suspended
sediment would result in a decreased rate of deposition on the substratum surface and therefore a
reduction in food availability for Aphelochaeta marioni. This would be likely to impair growth and
reproduction.
Sensitivity assessment. No direct evidence was found to assess impacts on the characterizing and
associated species. An increase in suspended solids, at the pressure benchmark may have negative
impacts on growth and fecundity by reducing filter feeding efficiency and imposing costs on
clearing for bivalves but the characterizing polychaetes are unliekly to be affected. Biotope
resistance is assessed as ‘High’ and resilience is assessed as ‘High’ (be default) and the biotope is
considered to be 'Not sensitive'.
Smothering and siltation
rate changes (light)
Medium High Low
Q: High A: High C: Medium Q: High A: Low C: Medium Q: High A: Low C: Medium
Addition of fine material will alter the character of this habitat by covering it with a layer of
dissimilar sediment and will reduce suitability for the species associated with this
feature. Recovery will depend on the rate of sediment mixing or removal of the overburden, either
naturally or through human activities. Recovery to a recognisable form of the original biotope will
not take place until this has happened. In areas where the local hydrodynamic conditions are
unaffected, fine particles will be removed by wave action moderating the impact of this pressure.
The rate of habitat restoration would be site-specific and would be influenced by the type of
siltation and rate. Long-term or permanent addition of fine particles would lead to re-classification
of this biotope type (see physical change pressures). The additions of silts to a Spisula solida bed in
Waterford Harbour (Republic of Ireland) from earthworks further upstream, for example, reduced
the extent of the bed (Fahy et al., 2003). No information was provided on the depth of any deposits.
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Gittenberger & Van Loon (2011) assessed Spiophanes bombyx  in their index of sedimentation
tolerance as a Group IV species: ‘Although they are sensitive to strong fluctuations in
sedimentation, their populations recover relatively quickly and even benefit. This causes their
population sizes to increase significantly in areas after a strong fluctuation in sedimentation’
(Gittenberger & Van Loon, 2011). Lumbrineris latreilli was characterized as AMBI sedimentation
Group III: 'Species insensitive to higher amounts of sedimentation, but don’t easily recover from
strong fluctuations in sedimentation' (Gittenberger & Van Loon, 2011). Glycera
alba and Glycera lapidum were categorized as AMBI sedimentation Group II: 'Species sensitive to
high sedimentation. They prefer to live in areas with some sedimentation, but don’t easily recover
from strong fluctuations in sedimentation' (Gittenberger & Van Loon, 2011).
Bijkerk (1988, results cited from Essink, 1999) indicated that the maximal overburden through
which small bivalves could migrate was 20 cm in sand for Donax and approximately 40 cm in mud
for Tellina sp. and approximately 50 cm in sand.  No further information was available on the rates
of survivorship or the time taken to reach the surface. Little direct evidence was found to assess
the impact of this pressure at the benchmark level.  
The venerid bivalves are shallow burrowing infauna and active suspension feeders and therefore
require their siphons to be above the sediment surface in order to maintain a feeding and
respiration current. Kranz (1972, cited in Maurer et al., 1986) reported that shallow burying
siphonate suspension feeders are typically able to escape smothering with 10-50 cm of their native
sediment and relocate to their preferred depth by burrowing.
Aphelochaeta marioni lives infaunally in soft sediments and moves by burrowing. It deposit feeds at
the surface by extending contractile palps from its burrow. An additional 5 cm layer of sediment
would result in a temporary cessation of feeding activity, and therefore growth and reproduction
are likely to be compromised. However, Aphelochaeta marioni would be expected to quickly
relocate to its favoured depth, with no mortality. Kędra et al. (2010) reported Aphelochaeta mariori
to occur in the Hornsundfjord, Svalbard, where sedimentation rates can vary between 0.1-35
cm/yr.
Bijkerk (1988, results cited from Essink, 1999) indicated that the maximal overburden through
which small bivalves could migrate was 20 cm in sand for Donax and approximately 40 cm in mud
for Tellina sp. and approximately 50 cm in sand. No further information was available on the rates
of survivorship or the time taken to reach the surface. This suggests that  Thyasira spp. may be able
to re-borrow through similar overburdens. Thyasira flexuosa have ‘highly extensible feet’ (Dando &
Southward, 1986) allowing them to construct channels within the sediment and to burrow to 8 cm
depth.
Sensitivity assessment. The bivalves and polychaetes are likely to be able to survive short periods
under sediments and to reposition. However, as the pressure benchmark refers to fine material,
this may be cohesive and species characteristic of sandy habitats may be less adapted to move
through this than sands. Biotope resistance is assessed as 'Medium' as some mortality of
characterizing and associated species may occur. Biotope resilience is assessed as 'High' and
biotope sensitivity is assessed as 'Low'. 
Smothering and siltation
rate changes (heavy)
Medium Medium Medium
Q: High A: High C: NR Q: High A: Low C: Medium Q: High A: Low C: Low
The character of the overburden is an important factor determining the degree of vertical
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migration of buried bivalves and polychaetes. Individuals are more likely to escape from a covering
similar to the sediments in which the species is found than a different type. Resistance is assessed
as ‘Low’ as few individuals are likely to reposition within fine sediments at the pressure
benchmark.  Resilience is assessed as ‘Medium’ and sensitivity is assessed as ‘Medium’.
Litter Not Assessed (NA) Not assessed (NA) Not assessed (NA)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
Not assessed.
Electromagnetic changes No evidence (NEv) No evidence (NEv) No evidence (NEv)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
No evidence.
Underwater noise
changes
Not relevant (NR) Not relevant (NR) Not relevant (NR)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
'Not relevant'.
Introduction of light or
shading
Not relevant (NR) Not relevant (NR) Not relevant (NR)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
 Burrowing invertebrate species such as the bivalves and polychaetes may possess rudimentary
eyes and be able to perceive light and dark. Changes in light levels are not considered likely to
affect adult stages, although little evidence is available to support this conclusion. This pressure is
therefore assessed as ‘Not relevant’. 
Barrier to species
movement
Not relevant (NR) Not relevant (NR) Not relevant (NR)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
Not relevant.
Death or injury by
collision
Not relevant (NR) Not relevant (NR) Not relevant (NR)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
'Not relevant’ to seabed habitats. NB. Collision by grounding vessels is addressed under ‘surface
abrasion'.
Visual disturbance Not relevant (NR) Not relevant (NR) Not relevant (NR)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
'Not relevant'.
 Biological Pressures
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 Resistance Resilience Sensitivity
Genetic modification &
translocation of
indigenous species
Not relevant (NR) Not relevant (NR) Not relevant (NR)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
Key characterizing species within this biotope are not cultivated or translocated. This pressure is
therefore considered ‘Not relevant’ to this biotope group.
Introduction or spread of
invasive non-indigenous
species
None Very Low High
Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High
Few invasive non-indigenous species may be able to colonize mobile sands, due to the high-levels
of sediment disturbance. However, two species may be of concern. The slipper limpet Crepidula
fornicata may settle on stones in substrates and hard surfaces such as bivalve shells and can
sometimes form dense carpets which can smother bivalves and alter the seabed, making the
habitat unsuitable for larval settlement. Dense aggregations trap suspended silt, faeces and
pseudofaeces altering the benthic habitat. Where slipper limpet stacks are abundant, few other
bivalves can live amongst them (Fretter & Graham, 1981; Blanchard, 1997). Muddy and mixed
sediments in wave sheltered areas are probably optimal, but Crepidula fornicata has been recorded
from a wide variety of habitats including clean sands and areas subject to moderately strong tidal
streams (Blanchard, 1997; De Montaudouin & Sauriau, 1999). Bohn et al. (2015) report that in the
Milford Haven Waterway (MHW), south west Wales, UK, highest densities were found in areas of
high gravel content (grain sizes 16-256 mm), suggesting that the availability of this substrata type
is beneficial for its establishment.
The colonial ascidian Didemnum vexillum is present in the UK but appears to be restricted to
artificial surfaces such as pontoons, this species may, however, have the potential to colonize and
smother offshore gravel habitats. Valentine et al. (2007) describe how Didemnum sp. appear to
have rapidly colonized gravel areas on the Georges Bank (US/Canada boundary). Colonies can
coalesce to form large mats that may cover more than 50% of the seabed in parts. Areas of mobile
sand bordered communities of Didemnum sp. and these, therefore, do not appear to be suitable
habitats (Valentine et al., 2007).
Although not currently established in UK waters, the whelk Rapana venosa may spread to UK
habitats from Europe. Both Rapana venosa and the introduced oyster drill Urosalpinx
cinerea predate on bivalves and could therefore negatively affect the characterizing bivalve
species.
Sensitivity assessment. The sediments characterizing this biotope are likely to be too mobile or
otherwise unsuitable for most of the recorded invasive non-indigenous species currently recorded
in the UK. The slipper limpet may colonize this habitat resulting in habitat change and potentially
classification to the biotope which is found in similar habitats SS.SMx.IMx.CreAsAn. Didemnum sp.
and non-native predatory gastropods may also emerge as a threat to this biotope, although more
mobile sands may exclude Didemnum. Based on Crepidula fornicata, biotope resistance is assessed
as ‘None’ and resilience as ‘Very Low’ (as removal of established non-native is unlikely), so biotope
sensitivity is assessed as ‘High’.
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Introduction of microbial
pathogens
High High Not sensitive
Q: High A: High C: Medium Q: High A: High C: High Q: High A: High C: Medium
Little information was found regarding microbial infection of polychaetes, although Gibbs (1971)
recorded that nearly all of the population of Aphelochaeta marioni in Stonehouse Pool, Plymouth
Sound, was infected with a sporozoan parasite belonging to the acephaline gregarine genus
Gonospora, which inhabits the coelom of the host. No evidence was found to suggest that
gametogenesis was affected by Gonospora infection and there was no apparent reduction in
fecundity.
Populations of the characterizing bivalve species may be subject to a variety of diseases and
parasites, but evidence for the characterizing bivalves is limited. Symbionts affecting clams include
viruses, fungi, prokaryotes, protozoans and metazoans (Lόpez-Flores et al., 2004). In general, no
obvious host response was described associated to ciliates (Lόpez-Flores et al., 2004). Bacterial
diseases are frequently found in molluscs during their larval stages, but seem to be relatively
insignificant in populations of adult animals (Lόpez-Flores et al., 2004). This may be due to the
primary defence mechanisms of molluscs, phagocytosis and encapsulation, which fight against
small-sized pathogens, and whose resistance may be age related (Sinderman, 1990 from Lόpez-
Flores et al., 2004).
Sensitivity assessments. Pathogens may cause mortality in bivalves and there may be a minor
decline in species richness or abundance in the biotope. As there is no evidence for mass
mortalities of characterizing species that would alter biotope classification, biotope resistance is
assessed as ‘Medium’. Biotope resilience is assessed as ‘High’, as changes may fall within natural
population variability and a recognisable biotope is likely to be present after two years. Biotope
sensitivity is therefore assessed as ‘Low’.
Removal of target
species
Not relevant (NR) Not relevant (NR) Not relevant (NR)
Q: NR A: NR C: NR Q: NR A: NR C: NR Q: NR A: NR C: NR
Not relevant, characterizing species are not targeted.
Removal of non-target
species
Low High Low
Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High
Species within the biotope are not functionally dependent on each other, although biological
interactions will play a role in structuring the biological assemblage through predation and
competition. Removal of adults may support recruitment of juveniles by reducing competition for
space and consumption of larvae. Animals caught as by-catch may be returned to the sea but may
be stressed or have died from exposure on the deck (Gaspar & Monteiro, 1999), or be returned to
unsuitable habitats reducing survival and/or altering the distribution of species (Gaspar et al.,
2002).
Shellfish dredges targeting Spisula solida also remove crustaceans and other bivalves including
Donax vittatus and Tellina tenuis as well as undersized juveniles as by-catch (Leitão et al., 2009). Loss
of the characterizing and associated species as by-catch would alter the character of the biotope,
for example the removal of the characterizing bivalves; tube-dwelling polychaetes such as Lanice
conchilega and macroalgae from surface sediments could lead to reclassification of the biotope as a
disturbed, polychaete dominated type such as SS.SCS.ICS.CumCset.
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Removal of species would also reduce the ecological services provided by these species such as
secondary production and nutrient cycling.
Sensitivity assessment. Species within the biotope are relatively sedentary or slow moving,
although the infaunal position may protect some burrowing species from removal. Biotope
resistance is therefore assessed as ‘Low’ and resilience as ‘High’, as the habitat is likely to be
directly affected by removal and some species will recolonize rapidly. Some variability in species
recruitment, abundance and composition is natural and therefore a return to a recognizable
biotope should occur within 2 years. Repeated chronic removal would, however, impact recovery.
Date: 2016-07-01 Glycera lapidum, Thyasira spp. and Amythasides macroglossus in offshore gravelly sand - Marine Life InformationNetwork
https://www.marlin.ac.uk/habitats/detail/1136 24
Bibliography
Ball, B.J., Fox, G. & Munday, B.W., 2000a. Long- and short-term consequences of a Nephrops trawl fishery on the benthos and
environment of the Irish Sea. ICES Journal of Marine Science, 57, 1315-1320.
Bijkerk, R., 1988. Ontsnappen of begraven blijven: de effecten op bodemdieren van een verhoogde sedimentatie als gevolg van
baggerwerkzaamheden: literatuuronderzoek: RDD, Aquatic ecosystems.
Black, K.D., Fleming, S. Nickell, T.D. & Pereira, P.M.F. 1997. The effects of ivermectin, used to control sea lice on caged farmed
salmonids, on infaunal polychaetes. ICES Journal of Marine Science, 54, 276-279.
Blackstock, J. & Barnes, M., 1982. The Loch Eil project: biochemical composition of the polychaete, Glycera alba (Müller), from
Loch Eil. Journal of Experimental Marine Biology and Ecology, 57 (1), 85-92.
Blanchard, M., 1997. Spread of the slipper limpet Crepidula fornicata (L.1758) in Europe. Current state and consequences. Scientia
Marina, 61, Supplement 9, 109-118.
Bohn, K., Richardson, C.A. & Jenkins, S.R., 2015. The distribution of the invasive non-native gastropod Crepidula fornicata in the
Milford Haven Waterway, its northernmost population along the west coast of Britain. Helgoland Marine Research, 69 (4), 313.
Borja, A., Franco, J. & Perez, V., 2000. A marine biotic index to establish the ecological quality of soft-bottom benthos within
European estuarine and coastal environments. Marine Pollution Bulletin, 40 (12), 1100-1114.
Boyd, S., Limpenny, D., Rees, H. & Cooper, K., 2005. The effects of marine sand and gravel extraction on the macrobenthos at a
commercial dredging site (results 6 years post-dredging). ICES Journal of Marine Science: Journal du Conseil, 62 (2), 145-162.
Broom, M.J., Davies, J., Hutchings, B. & Halcrow, W., 1991. Environmental assessment of the effects of polluting discharges: stage
1: developing a post-facto baseline. Estuarine, Coastal and Shelf Science, 33, 71-87.
Bryan, G.W. & Gibbs, P.E., 1983. Heavy metals from the Fal estuary, Cornwall: a study of long-term contamination by mining waste and
its effects on estuarine organisms. Plymouth: Marine Biological Association of the United Kingdom. [Occasional Publication, no. 2.]
Bryan, G.W., 1984. Pollution due to heavy metals and their compounds. In Marine Ecology: A Comprehensive, Integrated Treatise on
Life in the Oceans and Coastal Waters, vol. 5. Ocean Management, part 3, (ed. O. Kinne), pp.1289-1431. New York: John Wiley &
Sons.
Capasso, E., Jenkins, S., Frost, M. & Hinz, H., 2010. Investigation of benthic community change over a century-wide scale in the
western English Channel. Journal of the Marine Biological Association of the United Kingdom, 90 (06), 1161-1172.
Collie, J.S., Escanero, G.A. & Valentine, P.C., 1997. Effects of bottom fishing on the benthic megafauna of Georges Bank. Marine
Ecology Progress Series, 155, 159-172.
Collier, L.M. & Pinn, E.H., 1998. An assessment of the acute impact of the sea lice treatment Ivermectin on a benthic community.
Journal of Experimental Marine Biology and Ecology, 230, 131-147.
Compton, T.J., Holthuijsen, S., Koolhaas, A., Dekinga, A., Ten Horn, J., Smith, J., Galama, Y., Brugge, M., van der Wal, D., Van der
Meer, J., Van Der Veer, H.W. & Piersma, T., 2013. Distinctly variable mudscapes: Distribution gradients of intertidal macrofauna
across the Dutch Wadden Sea. Journal of Sea Research, 82, 103-116.
Conan, G., 1982. The long-term effects of the Amoco Cadiz oil spill. Philosophical Transactions of the Royal Society of London B, 297,
323-333.
Connor, D.W., Allen, J.H., Golding, N., Howell, K.L., Lieberknecht, L.M., Northen, K.O. & Reker, J.B., 2004. The Marine Habitat
Classification for Britain and Ireland. Version 04.05. ISBN 1 861 07561 8. In JNCC (2015), The Marine Habitat Classification for
Britain and Ireland Version 15.03. [2019-07-24]. Joint Nature Conservation Committee, Peterborough. Available from
https://mhc.jncc.gov.uk/
Connor, D.W., Dalkin, M.J., Hill, T.O., Holt, R.H.F. & Sanderson, W.G., 1997a. Marine biotope classification for Britain and Ireland.
Vol. 2. Sublittoral biotopes. Joint Nature Conservation Committee, Peterborough, JNCC Report no. 230, Version 97.06., Joint Nature
Conservation Committee, Peterborough, JNCC Report no. 230, Version 97.06.
Covazzi-Harriague, A., Misic, C., Petrillo, M. & Albertelli, G., 2007. Stressors affecting the macrobenthic community in Rapallo
harbour (Ligurian Sea, Italy). Scientia Marina, 71 (4), 705-714.
Dando, P.R. & Southward, A.J., 1986. Chemoautotrophy in bivalve molluscs of the Genus Thyasira. Journal of the Marine Biological
Association of the United Kingdom, 60, 915-929.
Dando, P.R. & Spiro, B., 1993. Varying nutritional dependence of the thyasirid bivalves Thyasira sarsi and Thyasira equalis on
chemoautotrophic symbiotic bacteria, demonstrated by isotope ratios of tissue carbon and shell carbonate. Marine Ecology
Progress Series, 92, 151-158.
Dauvin, J.C., 1985. Dynamics and production of a population of Venus ovata (Pennant) (Mollusca-Bivalvia) of Morlaix Bay (western
English Channel). Journal of Experimental Marine Biology and Ecology, 91, 109-123.
Davenport, J. & Davenport, J.L., 2005. Effects of shore height, wave exposure and geographical distance on thermal niche width of
intertidal fauna. Marine Ecology Progress Series, 292, 41-50.
De Biasi, A. & Pacciardi, L., 2008. Macrobenthic communities in a fishery exclusion zone and in a trawled area of the middle
Adriatic Sea (Italy). Ciencias Marinas, 34 (4).
De Montaudouin, X. & Sauriau, P.G., 1999. The proliferating Gastropoda Crepidula fornicata may stimulate macrozoobenthic
Date: 2016-07-01 Glycera lapidum, Thyasira spp. and Amythasides macroglossus in offshore gravelly sand - Marine Life InformationNetwork
https://www.marlin.ac.uk/habitats/detail/1136 25
diversity. Journal of the Marine Biological Association of the United Kingdom, 79, 1069-1077.
Desprez, M., 2000. Physical and biological impact of marine aggregate extraction along the French coast of the Eastern English
Channel: short- and long-term post-dredging restoration. ICES Journal of Marine Science, 57 (5), 1428-1438.
Desprez, M., Pearce, B. & Le Bot, S., 2010. The biological impact of overflowing sands around a marine aggregate extraction site:
Dieppe (eastern English Channel). ICES Journal of Marine Science: Journal du Conseil, 67 (2), 270-277.
Diaz-Castaneda, V., Richard, A. & Frontier, S., 1989. Preliminary results on colonization, recovery and succession in a polluted
areas of the southern North Sea (Dunkerque's Harbour, France). Scientia Marina, 53, 705-716.
Dorsett, D.A., 1961. The reproduction and maintenance of Polydora ciliata (Johnst.) at Whitstable. Journal of the Marine Biological
Association of the United Kingdom, 41, 383-396.
Emson, R.H., Jones, M. & Whitfield, P., 1989. Habitat and latitude differences in reproductive pattern and life-history in the
cosmopolitan brittle-star Amphipholis squamata (Echinodermata). In: Ryland, J.S., Tyler, P.A. (Eds.), Reproduction, Genetics and
Distributions of Marine Organisms, pp. 75-81. Olsen & Olsen, Fredensborg.
Essink, K., 1999. Ecological effects of dumping of dredged sediments; options for management. Journal of Coastal Conservation, 5,
69-80.
Fahy, E., Carroll, J. & O'Toole, M., 2003. A preliminary account of fisheries for the surf clam Spisula solida (L) (Mactracea) in Ireland
[On-line] http://www.marine.ie, 2004-03-16
Farke, H., 1979. Population dynamics, reproduction and early development of Tharyx marioni (Polychaeta, Cirratulidae) on tidal
flats of the German Bight. Veroffentlichungen des Instituts fur Meeresforschung in Bremerhaven, 18, 69-99.
Folk, R.L., 1954. The distinction between grain size and mineral composition in sedimentary-rock nomenclature. 62, The Journal of
Geology, 344-359.
Fretter, V. & Graham, A., 1981. The Prosobranch Molluscs of Britain and Denmark. Part 6. olluscs of Britain and Denmark. part 6.
Journal of Molluscan Studies, Supplement 9, 309-313.
Frid, C.L., Harwood, K.G., Hall, S.J. & Hall, J.A., 2000. Long-term changes in the benthic communities on North Sea fishing grounds.
ICES Journal of Marine Science, 57 (5), 1303.
Gaspar, M.B. & Monteiro, C.C., 1999. Gametogenesis and spawning in the subtidal white clam Spisula solida, in relation to
temperature. Journal of the Marine Biological Association of the United Kingdom, 79, 753-755.
Gaspar, M.B., Leitão, F., Santos, M.N., Sobral, M., Chícharo, L., Chícharo, A. & Monteiro, C., 2002. Influence of mesh size and tooth
spacing on the proportion of damaged organisms in the catches of the portuguese clam dredge fishery. ICES Journal of Marine
Science, 59,1228-1236.
Gibbs, P.E., 1971. Reproductive cycles in four polychaete species belonging to the family Cirratulidae. Journal of the Marine
Biological Association of the United Kingdom, 51, 745-769.
Gibbs, P.E., Langston, W.J., Burt, G.R. & Pascoe, P.L., 1983. Tharyx marioni (Polychaeta) : a remarkable accumulator of arsenic.
Journal of the Marine Biological Association of the United Kingdom, 63, 313-325.
Gilkinson, K., Paulin, M., Hurley, S. & Schwinghamer, P., 1998. Impacts of trawl door scouring on infaunal bivalves: results of a
physical trawl door model/dense sand interaction. Journal of Experimental Marine Biology and Ecology, 224 (2), 291-312.
Gilkinson, K.D., Gordon, D.C., MacIsaac, K.G., McKeown, D.L., Kenchington, E.L., Bourbonnais, C. & Vass, W.P., 2005. Immediate
impacts and recovery trajectories of macrofaunal communities following hydraulic clam dredging on Banquereau, eastern
Canada. ICES Journal of Marine Science: Journal du Conseil, 62 (5), 925-947.
Giribet, G. & Peñas, A., 1999. Revision of the genus Goodallia (Bivalvia: Astartidae) with the description of two new species. Journal
of Molluscan Studies, 65 (2), 251-265.
Gittenberger, A. & Van Loon, W.M.G.M., 2011. Common Marine Macrozoobenthos Species in the Netherlands, their
Characterisitics and Sensitivities to Environmental Pressures. GiMaRIS report no 2011.08. DOI: 10.13140/RG.2.1.3135.7521
Grant, A. & Briggs, A.D., 1998. Toxicity of Ivermectin to estuarine and marine invertebrates. Marine Pollution Bulletin, 36 (7),
540-541.
Guillou, J. & Sauriau, F.G., 1985. Some observations on the biology and ecology of a Venus striatula population in the Bay of
Douarnenez, Brittany. Journal of the Marine Biological Association of the United Kingdom, 65, 889-900.
Gulliksen, B., 1977. Studies from the U.W.L. "Helgoland" on the macrobenthic fauna of rocks and boulders in Lübeck Bay (western
Baltic Sea). Helgoländer wissenschaftliche Meeresunters, 30, 519-526.
Hiscock, K., Langmead, O. & Warwick, R., 2004. Identification of seabed indicator species from time-series and other studies to
support implementation of the EU Habitats and Water Framework Directives. Report to the Joint Nature Conservation Committee
and the Environment Agency from the Marine Biological Association. Marine Biological Association of the UK, Plymouth. JNCC
Contract F90-01-705. 109 pp.
Hiscock, K., Langmead, O., Warwick, R. & Smith, A., 2005a. Identification of seabed indicator species to support implementation of
the EU Habitats and Water Framework Directives. Report to the Joint Nature Conservation Committee and the Environment Agency
The Marine Biological Association, Plymouth, 77 pp.
Hjulström, F., 1939. Transportation of detritus by moving water: Part 1. Transportation. Recent Marine Sediments, a Symposium
(ed. P.D. Trask), pp. 5-31. Dover Publications, Inc.
JNCC, 2015. The Marine Habitat Classification for Britain and Ireland Version 15.03. (20/05/2015). Available from
Date: 2016-07-01 Glycera lapidum, Thyasira spp. and Amythasides macroglossus in offshore gravelly sand - Marine Life InformationNetwork
https://www.marlin.ac.uk/habitats/detail/1136 26
https://mhc.jncc.gov.uk/
JNCC, 2015. The Marine Habitat Classification for Britain and Ireland Version 15.03. (20/05/2015). Available from
https://mhc.jncc.gov.uk/
Jones, N.S., 1951. The bottom fauna of the south of the Isle of Man. Journal of Animal Ecology, 20, 132-144.
Kühne, S. & Rachor, E., 1996. The macrofauna of a stony sand area in the German Bight (North Sea). Helgoländer
Meeresuntersuchungen, 50 (4), 433.
Kędra, M., Gromisz, S., Jaskuła, R., Legeżyńska, J., Maciejewska, B., Malec, E., Opanowski, A., Ostrowska, K., Włodarska-
Kowalczuk, M. & Węsławski, J., 2010. Soft bottom macrofauna of an All Taxa Biodiversity Site: Hornsund (77○ N, Svalbard). Polish
Polar Research, 31 (4), 309-326.
Kenny, A.J. & Rees, H.L., 1996. The effects of marine gravel extraction on the macrobenthos: results 2 years post-dredging. Marine
Pollution Bulletin, 32 (8-9), 615-622.
Kirby, R.R., Beaugrand, G. & Lindley, J.A., 2008. Climate-induced effects on the meroplankton and the benthic-pelagic ecology of
the North Sea. Limnology and Oceanography, 53 (5), 1805.
Klawe, W.L. & Dickie, L.M., 1957. Biology of the bloodworm, Glycera dibranchiata Ehlers, and its relation to the bloodworm fishery
of the Maritime Provinces. Bulletin of Fisheries Research Board of Canada, 115, 1-37.
Kröncke, I., Dippner, J., Heyen, H. & Zeiss, B., 1998. Long-term changes in macrofaunal communities off Norderney (East Frisia,
Germany) in relation to climate variability. Marine Ecology Progress Series, 167, 25-36.
Le Bot, S., Lafite, R., Fournier, M., Baltzer, A. & Desprez, M., 2010. Morphological and sedimentary impacts and recovery on a
mixed sandy to pebbly seabed exposed to marine aggregate extraction (Eastern English Channel, France). Estuarine, Coastal and
Shelf Science, 89 (3), 221-233.
Leitão, F., Gaspar, M.B., Santos, M.N. & Monteiro, C.C., 2009. A comparison of bycatch and discard mortality in three types of
dredge used in the Portuguese Spisula solida (solid surf clam) fishery. Aquatic Living Resources, 22 (1), 1-10.
Levell, D., Rostron, D. & Dixon, I.M.T., 1989. Sediment macrobenthic communities from oil ports to offshore oilfields. In Ecological
Impacts of the Oil Industry, Ed. B. Dicks. Chicester: John Wiley & Sons Ltd.
Long, D., 2006. BGS detailed explanation of seabed sediment modified Folk classification. Available from:
http://www.emodnet-seabedhabitats.eu/PDF/GMHM3_Detailed_explanation_of_seabed_sediment_classification.pdf
Lopez-Flores I., De la Herran, R., Garrido-Ramos, M.A., Navas, J.I., Ruiz-Rejon, C. & Ruiz-Rejon, M., 2004. The molecular diagnosis
of Marteilia refringens and differentiation between Marteilia strains infecting oysters and mussels based on the rDNA IGS
sequence. Parasitology, 19 (4), 411-419.
Maurer, D., Keck, R.T., Tinsman, J.C., Leatham, W.A., Wethe, C., Lord, C. & Church, T.M., 1986. Vertical migration and mortality of
marine benthos in dredged material: a synthesis. Internationale Revue der Gesamten Hydrobiologie, 71, 49-63.
MES, 2010. Marine Macrofauna Genus Trait Handbook. Marine Ecological Surveys Limited. http://www.genustraithandbook.org.uk/
Morton, B., 2009. Aspects of the biology and functional morphology of Timoclea ovata (Bivalvia: Veneroidea: Venerinae) in the
Azores, Portugal, and a comparison with Chione elevata (Chioninae). Açoreana, 6, 105-119.
Murina, V., 1997. Pelagic larvae of Black Sea Polychaeta. Bulletin of Marine Science, 60, 427-432.
NBN, 2015. National Biodiversity Network 2015(20/05/2015). https://data.nbn.org.uk/
Niermann, U., Bauerfeind, E., Hickel, W. & Westernhagen, H.V., 1990. The recovery of benthos following the impact of low oxygen
content in the German Bight. Netherlands Journal of Sea Research, 25, 215-226.
Olafsson, E.B., Peterson, C.H. & Ambrose, W.G. Jr., 1994. Does recruitment limitation structure populations and communities of
macro-invertebrates in marine soft sediments: the relative significance of pre- and post-settlement processes. Oceanography and
Marine Biology: an Annual Review, 32, 65-109
OSPAR, 2000. OSPAR decision 2000/3 on the use of organic-phase drilling fluids (OPF) and the discharge of OPF-contaminated
cuttings. Summary Record OSPAR 2000. OSPAR 00/20/1-E, Annex 18. Copenhagen, 26–30 June.
Pardal, M.A., Marques, J.-C. & Bellan, G., 1993. Spatial distribution and seasonal variation of subtidal polychaete populations in
the Mondego estuary (western Portugal). Cahiers de Biologie Marine, 34, 497-512.
Pearson, T.H. & Rosenberg, R., 1978. Macrobenthic succession in relation to organic enrichment and pollution of the marine
environment. Oceanography and Marine Biology: an Annual Review, 16, 229-311.
Price, H., 1982. An analysis of factors determining seasonal variation in the byssal attachment strength of Mytilus edulis. Journal of
the Marine Biological Association of the United Kingdom, 62 (01), 147-155
Rabalais, N.N., Harper, D.E. & Turner, R.E., 2001. Responses of nekton and demersal and benthic fauna to decreasing oxygen
concentrations. In: Coastal Hypoxia Consequences for Living Resources and Ecosystems, (Edited by: Rabalais, N. N. and Turner, R. E.),
Coastal and Estuarine Studies 58, American Geophysical Union, pp. 115–128. Washington D.C.
Rayment, W.J. 2007a. Aphelochaeta marioni A bristleworm. In Tyler-Walters H. and Hiscock K. (eds) Marine Life Information
Network: Biology and Sensitivity Key Information Reviews, [on-line]. Plymouth: Marine Biological Association of the United Kingdom.
Available from: http://www.marlin.ac.uk/species/detail/1556
Riedel, B., Zuschin, M. & Stachowitsch, M., 2012. Tolerance of benthic macrofauna to hypoxia and anoxia in shallow coastal seas: a
realistic scenario. Marine Ecology Progress Series, 458, 39-52.
Date: 2016-07-01 Glycera lapidum, Thyasira spp. and Amythasides macroglossus in offshore gravelly sand - Marine Life InformationNetwork
https://www.marlin.ac.uk/habitats/detail/1136 27
Riera, R., Tuya, F., Ramos, E., Rodríguez, M. & Monterroso, Ó., 2012. Variability of macrofaunal assemblages on the surroundings
of a brine disposal. Desalination, 291, 94-100.
Roche, C., Lyons, D.O.,O'Connor, B. 2007. Benthic surveys of sandbanks in the Irish Sea. Irish Wildlife Manuals, No. 29. National
Parks and Wildlife Service, Department of Environment, Heritage and Local Government, Dublin, Ireland.
Rygg, B., 1985. Effect of sediment copper on benthic fauna. Marine Ecology Progress Series, 25, 83-89.
Salzwedel, H., Rachor, E. & Gerdes, D., 1985. Benthic macrofauna communities in the German Bight. Verifflithungen des Institut fur
Meeresforschung in Bremerhaven, 20, 199-267.
Sardá, R., Pinedo, S. & Martin, D., 1999. Seasonal dynamics of macroinfaunal key species inhabiting shallow soft-bottoms in the Bay of
Blanes (NW Mediterranean). Publications Elsevier: Paris.
Sardá, R., Pinedo, S., Gremare, A. & Taboada, S., 2000. Changes in the dynamics of shallow sandy-bottom assemblages due to sand
extraction in the Catalan Western Mediterranean Sea. ICES Journal of Marine Science, 57 (5), 1446-1453.
Serrano, L., Cardell, M., Lozoya, J. & Sardá, R., 2011. A polychaete-dominated community in the NW Mediterranean Sea, 20 years
after cessation of sewage discharges. Italian Journal of Zoology, 78 (sup1), 333-346.
Sinderman, C.J., 1990. Principle diseases of marine fish and shellfish, 2nd edition, Volume 2. Diseases of marine shellfish. Academic
Press, 521 pp.
Snelgrove, P.V., Grassle, J.P., Grassle, J.F., Petrecca, R.F. & Ma, H., 1999. In situ habitat selection by settling larvae of marine soft‐
sediment invertebrates. Limnology and Oceanography, 44 (5), 1341-1347.
Sohtome, T., Wada, T., Mizuno, T., Nemoto, Y., Igarashi, S., Nishimune, A., Aono, T., Ito, Y., Kanda, J. & Ishimaru, T., 2014.
Radiological impact of TEPCO's Fukushima Dai-ichi Nuclear Power Plant accident on invertebrates in the coastal benthic food
web. Journal of Environmental Radioactivity, 138, 106-115.
Sordino, P., Gambi, M.C. & Carrada, G.C., 1989. Spatio-temporal distribution of polychaetes in an Italian coastal lagoon (Lago
Fusaro, Naples). Cahiers de Biologie Marine, 30, 375-391.
Sparks-McConkey, P.J. & Watling, L., 2001. Effects on the ecological integrity of a soft-bottom habitat from a trawling
disturbance. Hydrobiologia, 456, 73-85.
Suchanek, T.H., 1993. Oil impacts on marine invertebrate populations and communities. American Zoologist, 33, 510-523.
Thomas, R., 1975. Functional morphology, ecology, and evolutionary conservatism in the Glycymerididae (Bivalvia). Palaeontology,
18 (2), 217-254.
Thorson, G., 1946. Reproduction and larval development of Danish marine bottom invertebrates, with special reference to the
planktonic larvae in the Sound (Øresund). Meddelelser fra Kommissionen for Danmarks Fiskeri- Og Havundersögelser, Serie: Plankton,
4, 1-523.
Thorson, G., 1950. Reproductive and larval ecology of marine bottom invertebrates. Biological Reviews, 25, 1-45.
Thorson, G., 1957. Bottom communities (sublittoral or shallow shelf). Memoirs of the Geological Society of America, 67, 461-534.
UKTAG, 2014. UK Technical Advisory Group on the Water Framework Directive [online]. Available from: http://www.wfduk.org
Valentine, P.C., Carman, M.R., Blackwood, D.S. & Heffron, E.J., 2007. Ecological observations on the colonial
ascidian Didemnum sp. in a New England tide pool habitat. Journal of Experimental Marine Biology and Ecology, 342 (1), 109-121.
Van Colen, C., De Backer, A., Meulepas, G., van der Wal, D., Vincx, M., Degraer, S. & Ysebaert, T., 2010a. Diversity, trait
displacements and shifts in assemblage structure of tidal flat deposit feeders along a gradient of hydrodynamic stress. Marine
Ecology Progress Series, 406, 79-89.
Veale, L.O., Hill, A.S., Hawkins, S.J. & Brand, A.R., 2000. Effects of long term physical disturbance by scallop fishing on subtidal
epifaunal assemblages and habitats. Marine Biology, 137, 325-337.
Waldock, R., Rees, H.L., Matthiessen, P. & Pendle, M.A., 1999. Surveys of the benthic infauna of the Crouch Estuary (UK) in
relation to TBT contamination. Journal of the Marine Biological Association of the United Kingdom, 79, 225 - 232.
Wilding T. & Hughes D., 2010. A review and assessment of the effects of marine fish farm discharges on Biodiversity Action Plan
habitats. Scottish Association for Marine Science, Scottish Aquaculture Research Forum (SARF).
Wolff, W.J., 1973. The estuary as a habitat. An analysis of the data in the soft-bottom macrofauna of the estuarine area of the
rivers Rhine, Meuse, and Scheldt. Zoologische Verhandelingen, 126, 1-242.
